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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[A detailed explanation of the device] 
"TECHNICAL FIELD" 

This design is related with compound bone supplementation material of calcium 
phosphate. 

"Conventional technology and its problem" 

Various calcium phosphate system ceramics attract attention as a material excellent 
in biocompatibility in recent years, several companies already succeed in 
commercial production, and clinical application is performed briskly. As a 
manufacturing method of these calcium phosphate system ceramics. After carrying out 
dry pressing of the end of precursor powder, it is made to sinter, and a method of 
machining it, and after carrying out dry pressing, a method of machining and 
sintering or a method of slurring and carrying out the wet compactions (casting, 
extrusion molding, injection molding, etc.) of the end of precursor powder, and 
sintering it is taken. These methods are excellent when producing a thing of 
definite shape in large quantities like structural material ceramics, but they are 
not suitable for a thing of unfixed shape aiming at supplementation to a lacking 
part of a biomechanical material, especially a bone. 

By the way, although it is said that calcium phosphate other than hydroxyapatite is 
converted into hydroxyapatite by hydrolysis. After it becomes clear that 
hydroxyapatite generated under a certain specific condition is stiffened, and it 
deals in it. Using calcium phosphate powder as an object for dentistries or cement 
for medical departments using this character is studied briskly (for example, 
JP, 62-12705, A, JP, 61-161206, A, JP, 59-182263, A, JP, 59-88351, A, etc.). 
In the Japanese-Patent-Application-No. No. 332090 [ 63 to ] specification (JP, 6- 
77598, B), by composite-izing a calcium phosphate system cured body with 
polysaccharide, these persons were excellent in the moldability and showed clearly 
that the calcium phosphate system cured body of high intensity can be manufactured. 
Although it exceeds it of the bone supplementation material which the compressive 
strength of this cured body is about 50 MPa(s), and is marketed conventionally, an 
overload is applied, and when it destroys, it should still come apart. Although 
many several 10-micrometer stomata exist in this cured body, the stoma (several 100 
micrometers - several millimeters) validated to anchoring by invasion of an osseous 
tissue does not exist. 
"The purpose of a device" 

The purpose of this design is to provide the bone supplementation material which 
comprises the calcium phosphate system cured body composite material which realizes 
high intensity-ization, will not come apart even if it destroys, and has a stoma 
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effective in anchoring by invasion of an osseous tissue. 
"Composition of a device" 

The bone supplementation material by this design attains high-intensity-izing 
(preventing scattering at the time of destruction), and porosity-ization by 
considering it as a complex combining a calcium phosphate system cured body and 
mesh materials. 

That is, the wire rod or textiles from which the compound bone supplementation 
material of this design constitutes mesh materials is surrounded by the calcium 
phosphate system cured body. This compound bone supplementation material will be in 

a porous state. 

As mesh materials who use it for this design, there are metal, a product made from 
a ceramic fiber, nature, or mesh materials made from a synthetic fiber. As metal 
mesh materials, the mesh materials who comprise the metal of biocompatibility, for 
example, stainless steel, titanium, a titanium alloy, tantalum, etc. can be used. 
There are an alumina fiber, carbon fiber, etc. as a ceramic fiber. As nature or 
mesh materials made from a synthetic fiber, the biocompatibility mesh materials who 
comprise silk, a kitchen, polylactic acid, polyester, etc. can be used. A 
difference of mesh materials' eyes can be suitably chosen according to the purpose. 

A calcium phosphate system cured body is obtained by carrying out the malaxation of 
the powder material and the acid aqueous solution containing alpha-tricalcium 
phosphate and/or phosphoric acid 4 calcium. 

Before this mixed material hardens, the compound bone supplementation material of 
this design can be manufactured by covering mesh materials with mixed material. 

Powder material contains alpha-tricalcium phosphate, phosphoric acid 4 calcium, or 
these mixtures as an essential ingredient. 

Although hydroxyapatite or beta-tricalcium phosphate may be further included by the 
case, it needs for the whole to contain alpha-tricalcium phosphate and/or 
phosphoric acid 4 calcium 1/3 or more. 

A constituent does not fully harden that these ingredients are less than 1/3. Since 
the intensity of a cured body will be improved if hydroxyapatite or beta-tricalcium 
phosphate is added, it is preferred to use the powder material containing these. 
Thoroughly, these powder-material ingredients may not be pure and may contain a 
small amount of impurities produced during composition. 

On the other hand, the acid aqueous solution used as sclerosing solution may 
dissolve and contain various kinds of inorganic and organic acid. As acid, organic 
acid, such as inorganic acid, such as phosphoric acid, or acetic acid, lactic acid, 
citrate, malic acid, malonic acid, succinic acid, glutaric acid, tartaric acid, and 
polyacrylic acid, is mentioned, for example. These acid is more preferably used 25% 
of the weight or more as solution of 25 to 55% of the weight of acid concentration. 
The cured body obtained by mixing that the acid concentration of aqueous acids is 
less than 25 % of the weight with powder material does not show desired intensity. 
Since what has mesh materials' rude eyes is used when the wire rod or textiles 
which constitutes mesh materials manufactures the compound bone supplementation 
material of the gestalt currently surrounded by the calcium phosphate system cured 
body, it will flow and fall in mixed material with low viscosity. In order to 
prevent this, the mixed material which added the thickener to liquids and 
solutions, raised powder material / liquids-and-solutions ratio, or was written in 
the Japanese-Patent-Application-No. No. 332090 [ 63 to ] specification (JP, 6- 
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77598, B) is used. It is preferred to use the mixed material especially written in 
the above-mentioned specification. This mixed material is obtained by kneading the 
sclerosing solution made to add and dissolve polysaccharide with powder material in 
the above acid aqueous solutions. As polysaccharide which can be used, a 
carboxymethyl kitchen, a glycol kitchen, pullulan, pectin, high methoxy-ized 
pectin, hyaluronic acid, and chitosan are mentioned, and especially chitosan is 
preferred. "Chitosan" as used herein shall mean the kitchen deacetylated 
selectively or thoroughly. The degree of substitution in particular of the degree 
of deacetylation of chitosan, a carboxymethyl kitchen, and a glycol kitchen is not 
restricted. 

sclerosing solution which produces polysaccharide — a room temperature — 15 or 
more cp — desirable — lOOcp- it dissolves in an acid aqueous solution 20000 cp in 
quantity which has the viscosity of 500cp - lOOOOcp still more preferably. If 
viscosity of sclerosing solution is lower than 15cp, gum-like mixed material which 
has plasticity will not be obtained. 

By using an acid aqueous solution containing polysaccharide as sclerosing solution, 
powder material can be hardened mildly in a neutral region, and mixed material 
becomes gum-like, has sufficient plasticity, and can surround mesh materials' wire 
rod or textiles easily. 

A hardening reaction can also be advanced still still more mildly by adding and 
dissolving one or more sorts in monosaccharide, oligosaccharide, sugar-alcohol, and 
polyhydric alcohol further into polysaccharide content sclerosing solution. 
As monosaccharide, glucose, fructose, etc. are mentioned, for example, it is 
independent, or these can be mixed and used. As oligosaccharide, saccharose, malt 
sugar, lactose, raffinose, etc. are mentioned, for example, it is independent, or 
these can be mixed and used. As sugar-alcohol, sorbitol, mannite, xylitol, etc. are 
mentioned, for example, it is independent, or these can be mixed and used. As 
polyhydric alcohol, glycol (for example, ethylene glycol), glycerin, etc. are 
mentioned, for example, it is independent, or these can be mixed and used. 
Monosaccharide, oligosaccharide, sugar-alcohol, and polyhydric alcohol may be used 
combining independent or two or more sorts. 

If at least one sort in monosaccharide, oligosaccharide, sugar-alcohol, and 
polyhydric alcohol is used. Also when a mixture with the powder material which has 
high activity, for example, alpha-tricalcium phosphate, and phosphoric acid 4 
calcium, and the mixture (manufactured by a pyrolysis) of alpha-tricalcium 
phosphate and hydroxyapatite are used, the hardening reaction can fully advance 
mildly. 

The total concentration of the monosaccharide in sclerosing solution, 
oligosaccharide, sugar-alcohol, and polyhydric alcohol is about 10 to 30 % of the 
weight more preferably about five to 40% of the weight. If the concentration of 
these addition exceeds about 40 % of the weight, it will become difficult to 
dissolve these additives in an acid aqueous solution. 

As for the ratio [ as opposed to sclerosing solution for the powder material and 
sclerosing solution which were prepared as mentioned above ] of powder material, it 
is preferred about 0.4-2.7 and to knead so that it may be more preferably set to 
about 0.4-2.0 at a weight ratio. When the intensity of the cured body obtained 
since there is little solid content as the ratio of powder material to sclerosing 
solution is less than about 0.4 becomes weak and exceeds about 2.7 on the other 
hand, it is because the uniform malaxation of powder material and sclerosing 
solution becomes difficult. 
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When the mesh which comprises materials which bear calcination temperature, such as 
a ceramic fiber and tantalum, is used, it can calcinate further and a mechanical 
strength can also be improved, after composite-izing with a cured body. In this 
case, the sintered compact obtained eventually can also be made into porosity by 
calcinating that complex, or mixing the particles by which decomposition removal is 
carried out with heating, such as polystyrene beads, and carrying out pyrolysis 
removal of this using the mixed material which added the foaming agent, for 
example, hydrogen peroxide. 
"An example of a device" 

Next, this design is further explained about an embodiment shown in a drawing. 
It is a sectional view of compound bone supplementation material which showed 
Drawing 1 in a top view of compound bone supplementation material of a calcium 
phosphate system cured body as a reference example, and showed Drawing 2 in Drawing 
1. In this compound bone supplementation material, the mesh materials 2 are 
embedded in the calcium phosphate system cured body 1. In this compound bone 
supplementation material, even if the calcium phosphate system cured body 1 is 
porosity, that pore diameter is usually several 10 micrometers, and is not 
sufficient size for an osseous tissue to invade and produce effective anchoring. 
Then, as shown in Drawing 3. when a wire rod or textiles which constitutes the mesh 
materials 4 considers it as a gestalt currently surrounded by the calcium phosphate 
system cured body 3 using the mesh materials 4 with rude eyes, If the hole 5 of a 
suitable size is formed, many holes 5 of a pore diameter effective in anchoring by 
invasion of an osseous tissue can be made to exist, and porosity compound bone 
supplementation material can be obtained. 

Made example 1 phosphoric acid aqueous solution and calcium hydroxide suspension 
react by a publicly known method, it was made to dry, and hydroxyapatite powder was 
obtained. This hydroxyapatite powder was calcinated by the temperature of 1200 **, 
and pressure 1. 3xlO"^Pa for 1 hour, and the mixture of alpha-tricalcium phosphate 
and phosphoric acid 4 calcium was obtained. The mixture of this alpha-tricalcium 
phosphate and phosphoric acid 4 calcium is made into powder material. When the 
malaxation of 2 g of this powder material and the liquids and solutions Ig which 
dissolved 0. 1 g of chitosan (trade name flow Nac N, Republican Oil and fat industry 
make) and the saccharose 3g in the aqueous-citric-acid solution lOg 40% was carried 
out, it became chewing gum-like mixed material with plasticity. This was divided 
into a large number, the metal wire which constitutes the mesh made from stainless 
steel (about 7 mm x 7 mm of openings) was covered and stiffened, and the porous 
compound bone supplementation material of calcium phosphate system cured body-metal 
was obtained. 
"The effect of a device" 

The compound bone supplementation material of the calcium phosphate system cured 
body by this design has high intensity, and even if a cured body should break, it 
does not come apart. It can be considered as the porous compound bone 
supplementation material which has many holes which have an aperture effective in 
anchoring by invasion of an osseous tissue by considering it as the gestalt which 
surrounded mesh materials' wire rod or textiles by the cured body. 
The thing using nature or a synthetic fiber as a meshed material does not cause 
halation in the case of CT photography, but enables exact diagnosis. 
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CLAIMS 

[The scope of a claim for utility model registration] 

[Claim 1] Compound bone supplementation material of a calcium phosphate system cured 
body, wherein a wire rod or textiles which constitutes mesh materials is surrounded 
by a calcium phosphate system cured body. 

[Claim 2] Compound bone supplementation material of the calcium phosphate system 
cured body according to claim 1 which mesh materials' hole remains as a hole and 
serves as porosity. 

[Claim 3] Compound bone supplementation material of the calcium phosphate system 
cured body according to claim 1 or 2 which is a thing of a product [ mesh 
materials ] made from metal, a ceramic fiber, nature, or a synthetic fiber. 
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